June 17, 1952 

Filed Sept. 18, 1948 

K. R. WENDT 
TELEVlSION SYNC SEPARATOR 

2,601,191 

2 SHEETS--SHEET i 

INVENTOR 

Ka 1 R. Wen d 



June 17, 1952 

Filed Sept. 18, 1948 

K, R. WENDT 
TELEVlSION SYNC SEPARATOR 

2,601,191 

2 SHEETS--SHEET 2 

INVENTOR 
t, rItA Wo n d 



Patented June 17, 1952 2,601,191 

UNITED STATES PATENT OFFICE 

2,601,191 
TELEVISION SYNC SEPARATOR 
Karl R. Wendt, Hightstown, N. J., .assignor to 
Radio Corporation of America, a corporation 
of Delaware 
Application September 18, 
1 Claire. (CI. 
1 
The present invention relates to signal sepa- 
rating circuits and more particularly, but not 
necessarfly exclusively, to amplitude discrimina- 
tory signal translating circuits for effecting sep- 
aration of certain applied signal components on 5 
the basis of predetermined amplitude levels. 
In the embodiments of the invention given by 
way of example, signal separating circuits of 
the type employed fo separate horizontal and 
vertical sync information from composite video lO 
signals in present day television systems are 
caused fo function in a novel manner. 
As is known fo those skilled in the art, which 
forms the setting of the illustrative embodiments 
given herein, present television standards em- 15 
ploy a composite type of video signal whlch com- 
prises a series of image signals interspersed with 
periodically recurring black level signals upon 
which are situated in pedestal-like manner, sync 
pulses, which when obtained or selected in suit- 20 
able form from a composite signal, rime the 
action of receiving circuit deflection systems in 
accordance with corresponding portions of the 
0quipment originating the video signal. The 
effective selection of the sync pulses requires con- 25 
siderable accuracy anad since the amplitude of 
the sync component of the vldeo signal is held 
ai a certain percentage of overall signal ampli- 
tude, a separating instrumentality, such as sync 
separating circuits, must be employed which ai o 
least responds, under normal conditions, to only 
a predetermined amplitude of the applied video 
signal. In accordance with the present inven- 
tion, .accuracy of coincidence of a part or point 
of a received video signal with respect fo the 05 
response point of the separating intrumentality 
is automatically maintained, regardless of varia- 
tions in applied signal amplitude. 
Present television standards in the United 
States require that the peak or sync puises repre- 40 
sent 100 percent carrier modulation, whereas im- 
age black level reference is maintained at 75 per- 
cent carrier modulation. Thus, if appears that 
under normal conditions, circuits responding to . 
the upper 25 percent of applied video signal will 45 
in essence translate only desirable sync informa- 
tion and thereby provide the desirable sync sep- 
aration function. Accordingly, embodiment of 
the present invention in conjunction with well 
known clipping circuits will permit this 25 pir- .50 
cent or any other established percentage of the 
overall signal to be separated with extreme ac- 
curacy. 
If is further apparent, however, that circuits 
responding only fo a fixed percentage of applied 55 
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signal will provide improper sync signal informa- 
tion should the signal be so distorted in ifs trans- 
lation through the transmitting and reception 
system, as fo tender the relative amplitude rela- 
tionship between peak composite signal ampli- 
tude and black level reference information other 
than that for which the separating circuit is 
designed. Such distortion may occur as the re- 
suit of improperly function noise limiting circuits 
or as a result of overloading with consequent 
non-linearity of amplifier stages. In addition 
these possible sources of ,error in connection with 
the operation of fixed percentage sync separat- 
ing circuits, there also are errors which may 
corne about by reason of the transmission of the. 
D. C. plcture level with sync signal separation 
being obtained through the use of conventional 
clamping circuits. With such arrangements, 
changes in D. C. picture level or average image 
fllumination may cause the information derived 
from clamping circuits fo vary sufficiently to 
cause errors in sync action of the receiver 
flection circuits. Also the energy represented by 
bursts of noise may be stored by the clamping 
circuits and thus provide inaccurate sync sig- 
nal clipping for a considerable period following 
the noise bursts. 
Generally speaking, there is on]y one reliable 
standard on which signal clipping may bi basid 
ai the receiver terminus; that being, the black 
level signal amplitude represented by the maxi- 
mure amplitude of the received blanking signals. 
This is commonly referred to as the front and 
back porch portion of the pedestal-like configura- 
tion formed by the combination blank out and 
synchronizing signals. Under most circum- 
stances, circuits operating fo communicate signals 
bearing amplitudes in excess of the carrier 
strength represented by this blanking level and 
discriminate against signals having amplitudes 
less than this blanking level, wfll properly ixecute 
the functions of sync separation. 
The present invention affords proper sync sig- 
nal separation in television systems, as well as 
accurate discrimination of other types of elec- 
trical signals on an amplitude basis, by means 
of a novel arrangement which provides a con- 
trolled threshold on a gated type of amplifier. 
In television systems embodying thi invention, 
the effective gare threshold is always propor- 
tioned to the received carrier amplitude corre- 
sponding to the black level reference of the com- 
posite video signal. Hence, variations in signal 
strength, as well as D. C. picture component, 
will in no wise affect the nature of informa- 
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tion separated by the circuit and therefore vir- 
tually ideal sync separation or sync clipping ac- 
tion is provided. 
Tf is, therefore, a purpose of the present in- 
vention fo provide a novel variable çhreshold 5 
amplifying circuit which is automatically ad- 
justed to respond fo predetermined amplitude 
levels of applied signals upon which is based is 
discriminatory action against other predeter- 
mined portions of said applied signals. 10 
If is another purpose of the present invention 
fo provide an improved sync signal clipping or 
separating circuit for use in television receivers. 
Itis stfll another purpose of the present in- 
vention fo provide novel sync signal clipping ch'- 15 
cuit for use in television systems which is sub- 
stantially free, in its operation, from variations in 
D. C. image component. 
Another object of the present invention resides 
in the provision of a novel form of signal separat- 20 
ing circuit which is substantially noise free when 
used in combination in a radio receiving system 
employing an automatic gain control circuit. 
The novel features which are thought to be 
characteristic of the present invention are set 25 
forth in the appended claflns. However, the in- 
vention itself, both as .te its organization and 
mode of operation, will be best understood 
through reference fo the following description 
especially when considered in connection with the 30 
accompanying drawings: 
Fig. ] fllustrates an embodiment of the present 
invention in connection with one ferre of televi- 
sion receiving system; and 
Figure 2 is still another form 'of practicing the 35 
present invention in connection with television 
receiving systems. 
In the drawings, similar elements will be 
' signed like reference characters. 
leferring now fo Fig. 1, the components of a 
typical television receiver are illustrated by block 
8 which includes an 1. F. amplifier, a convertor, 
an oscfllator, and an I. F. amplifier. The radio 
frequency signals are applied fo the 1. F. ampli- 
fier section by means of transmission line 
connected fo antenna 4. The interrnediate fre- 
quency version of the received video signal is thon 
applied to a demodulating element such as  8 with 
ifs associated load circuit comprising elements 
28 and 22. After demodulation from the I. F. sig- 50 
nal, the video signal is applied to the grid 24 of 
the video amplifier -6. The plate characteristic 
region over which the video amplifier 26 operates 
under excitation by the demodulatd video signal 
is adjustable by positioning of tap 
ometer 38. This action obtains since one end of 
the potentometer is connected with a source of 
negative potential 34 while the other end is con- 
nected te. a bleeder resistor 36 ,te ground. The 
cathode 38 of the video amplifier vacuum tube 26 60 
is thon .connected fo the junction 48 of potenti- 
ometer and bleeder so that adjustment 'of OEhe tap 
26 will alter the control grid bias applied to the 
video amplifier. Suitable by-pass condensers 
and 44 operate in a conventional manner to re- 65 
duce the alternating current impedance of ,their 
connected terminal points with respect fo ground. 
Polarizing çotential l'or the plate 46 of the vacu- 
um tube 26 is obtained from power supply termi- 
nal 43 ,through frequency compensating elements 70 
8 and 2 connected in sertes with load resistor 
and decoupling resistor . Decoupling capacitor 
6 cooperates with the decoupling resistor 6 te 
isolate changes in video amplifier plate current 
from the plate polarizing power supply. In typi- 75 
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cal fashion, the terminal 68 of ,the video amplifier 
compound load circuit is direct current connected 
te the grid 62 o 'the kinescope 64 se that no addi- 
tional circuitry need be provided for reinsertion 
of image background information. The overall 
brightness of the reproduced image may be read- 
ily adjusted by varying ,the potential .of the kine- 
scope cathode 68 which is a.ccomplished through 
adjustment o tap 68 on po'entiomeer 8 forming 
in conjunction with resistor -, a bleeder 
ground from positive power supply terminal 
Bypassin of the potentiometer tap 6 is conven- 
tionally provided by means of cap.acitor 
The amplified video signal applied to the grid 
62 is also applied via circuit path 88 fo the input 
of an AGC system represented in block form af 82. 
This AGC system operates fo provide an output 
voltage avaflable ai terminal 4, which is sub- 
stantially proportional fo the carrier amplitude of 
the received video signal black level. This action 
may be obtained by a variety of circuit 'arrange- 
ments which are well known te those skilled in 
the art and since suitable circuit combinations for 
this purpose form no part of the present inven- 
tion, detafled description of this portion of the 
receiving system is not deemed necessary. 
If is onlF necessarF te note that the magnitude 
and polarity of the voltage appearing af the out- 
put terminal 4 of the AGC system is such as fo 
be suitable for application as a grid bias potential 
source for amplifier stages handling video signal. 
Consequently, the action of the AGC system will 
tend fo keep the signal amplitude 8 applied fo 
the kinescope grid 6-, and the input of the AGC 
system 82, substantiallF constant regardless of 
variations in signal intensitF as received bF the 
antenna 4. As in all AC sFstems of this gen- 
eral type, the maintenance of an absolutely con- 
stant amplitude signal is, of course, theoretically 
impossible since a change in signal amplitude 8 
must exist in order for the AGC system fo respond 
and apply a correcting voltage change to the AGC 
bus. 
The amplified video signal 8 is also applied fo 
the cathode 66 of sync clipper tube 88 bF means of 
coupling capacitor 88 If is seen that the grid 82 
of the sync clipper tube 6 is grounded and thus 
provides the equivalent of a diode connected te 
ground from terminal 84 of coupling capacitor 88. 
CorrespondinglF, a load resistor S6 is connected 
from the cathode 86 through a D. C. insertion 
resistor 98 (to be described hereinafter) and 
thence fo a --25 volt ,potential source ai terminal 
8. The function of the D. C. insertion resistor 
88 forms a part of the present invention, and, for 
the sake of clarity, its action will be described 
subsequent fo the general description of the oper- 
ation of the sync clipper 88. 
In the normal operation of the sync clipper 88, 
the applied signal  polarized in a "sync nega- 
tire" direction will cause the effective diode, com- 
prising cathode 68 and grounded grid 82 fo con- 
duct and therefore produce a conduction current 
through resistors 86 and 96. The average of this 
current will in turn produce a positive potential 
ai the cathode 6 which upon proper circuit ad- 
justment can be made substantially proportional 
fo the peak of the synchronizing signal 8 and 
thereby be proportional to the black reference 
level 9 of a standard video signal represented 
by 8. Under such conditions, and again with 
further proper adjustment, the effective diode 
may thon be rendered conductive only by the 
sync puise 6 or a portion thereof, and hence 
there will appear in the plate circuit load resistor 
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10. of the vacuum tube 8 ctrrent puises result- 
ing only from synchronizing signals. Th.ese cur- 
rent puises will. thon produce voltage variations 
on the anode 184, which are in turn coupled by 
. means of capacitor  to the grid 108 of sync 
amplifier I1. The voltage variations then ap- 
pearing at the sync amplifier anode 112 are ap- 
plied te a sync separator circuit such as 
which discriminates between the horizontaland 
vertical synchronizing pulses and appropriately 
applies them te the vertical and horizontal de- 
fiection circuits, respectively shown af IlSand 
 t  for the timing thereof. 
It may be pointed out af this rime that the 
sync clipping .circuit embodying vacuum tube 
may be adjusted for a "constant percentage" 
tacce of or a "constant amplitude" type of clip- 
ping action. The bleeder resistor 89, connected 
with the D. C. insertion resistor  and load re- 
sistor  a!!ows the potentiel initially applied te 
the cathode g8 te be adjusted by varying the 
value of resistor . tor constant percentage 
type of clipping action, the initial potential ap- 
plidd te the cathode  is ruade relatively snall 
se that during operation the voltage at the cath- 
ode 8 is largely dependent upon the grid current 
of the vacuum tube 85 caused by applied video 
ignal 7. Thus, should the amplitude of the 
signal g8 change, the effective bias on the virtual 
diode comprising calïode  and grid 9a will be 
changed in a direction te ]aintain the clipping 
et the saine percentage of the video signal am- 
plitude. For exemple, increase in signal ampli- 
tude under the conditions when the circuit is 
c!ipping signal inforn.ation having amplitudes 
just L excess of black love1 ?3, will cause tle 
average cuïïent tbrou,gh resistor a te increase, 
causing the catho.de 88 te become more positive 
and thereby make the conduction thresho!d on 
the clipper g more negative, which tends te com- 
pensae for the increased signal amplitude. With 
this arrangement, however, the circuit action is 
vulnerable te changes in D: C. pSeture comportent 
(iïnage background information) in that an in- 
crosse in average pictuïe intensity wfll cause the 
current threugh 1ced resior $ te increase as 
in the case of increased signal amplitude and 
henee unaesLrably alter the clipping level of the 
circuit. Te obviate this sensitivity te changes in 
D. C. pict».re comportent, the potentiel applied te 
the anode 8 (by adjustment of resistor 98, for 
exampie) may be suciently high that changes 
in carrent through restor 9 due te changes in 
the character of the video si,gnal 8 will cause a 
neg!igible change in the voltage apPearing et the 
cathode 8,% In this mare]er, .constant .amplitude 
type of c!ipping is approached and it is seen that 
variations in the nature of clipped signal in- 
formation as the resuit of changes in image back- 
round inïormation wfll be minimized. With this 
latter constoEnt amplitude arrangement, the cir- 
cuit is however undesirably sensitive te changes 
in applied signal amplitude since the-bias on 
the clipper is net altered in a.ccordance with 
changes in the app!ied signal as was the case in 
the constant percentage ferre of the circuit. 
Consequently, even though the AGC system 82 
as shov/n, ten.ds te keep the signal applied te the 
clipping ciïcuit, threugh capacitor , af, a .con- 
stant amplitude this autematic gala control ac- 
tion is net perfec and subsequent variations in 
signal a.mplitude wil! cause variations in the na- 
:ure of the signa! epg, raed frein the composite 
signal ,. This .o.f ce, mse wi!l tnd te upset he 
synchronlzation of the vertical and horizontal 
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deflection circuit. Therefore in practice some 
compromise is ruade between the two modes of 
circuit operation with a net undesirable sensi- 
tivity te both changes in D. C. picture component 
5 and applied signal amplitude. 
According te the present invention the clipping 
circuit incorporating vacuum tube  is operated 
as a centrelled constant amplitude type of clip- 
ping circuit in such a way as te realize the ad- 
] 0 vantages of immunity te changes in pi.cture back- 
ground level and stfll provide immunity te 
changes in amplitude of the applied signal. This 
is accomplished through vacuum tube 2 which 
has fm anode 22 cennected with variable 
15 sistor 9 through which it receives polarizing po- 
tential from source  and through which its 
anode current .must pass. The grid 2 is, in 
turn, connected with the output terminal 8 of 
the AGC o 
ysem 2, the cathode  being con- 
20 nected with grond potentiel. I-Ience, should 
the ïeceived signal at antenna  be reduced in 
intensity and consequently cause a reduction in 
amplitude of amplified video signal , the AGC 
terminal  wi!l necessarily become more positive 
 se as te increase the gain of the television 
ceiver . As belote noted, the correction will 
net be quit complote and the signal 78 will surfer 
a net reduction in amplitude. However, terminal 
 being connected with the grid  of vacuum 
0 tube 8 there will appear an increase in cur- 
rent through resistor . ïhis increase in cur- 
rent through resistor 8 will cause the cathode 
 of the clipper tube 8 to become more negative 
and hence rentier more positive the level at which 
the wcuï,a tube  conducts. F,y suitable ad- 
ustment of circuit parameters this correcting 
voltage inserted in the !ced circuit, may be suf- 
ffcient te maintain the clippin, g level of vacuu .um 
tube $2 et the black level  of video signal 
40 OEnd under such conditions clipping action is ren- 
dered virtua!ly free frein changes in D. C. pic-. 
t,re component as well as changes in actual .ap- 
plied signal amplitude due te incomplete AGC 
action. An inCl'CaSe in video signal amplitude 
5 8 which would tend te .cause the clipper tube 
te pass more of thè video signal, perhaps includ- 
ing actuM fiage line information, will be offset 
by a negative sv_'ng of the potentiel at the ter- 
minal ,«,, hence causing cathode 8 te become 
50 more positive and making less positive the cor- 
duction threshold of the vacuum tube $8. It is 
te be noted that the potentiel applied te the plate 
,3g of the vacuum tube 88 may also be adjusted, 
if desired, in establlshing the conduction level 
55 and c!ipping action of the vacuum tube $8 and 
consideration shouid be given its value as well 
as the cut-off characteristics of the tube $8 in 
practcing this particuiar ferre of the present in- 
vention. 
60 The embodiment of the invention in Figure 2 
is quite similar in operational principles te that 
shown in Figure 1 and is applied te a particular 
ferre of television receiver employing an inverted 
type keyed AGC' system. This ferre of AGC 
65 system has exceptions! noise immunity charac- 
teristics as we]l as maintaiïing a_oE AGC correc- 
tlon potentiel which is proportional te the re- 
ceivöd radio carrier signal intensity correspold- 
ing te the black ïeference level of the composite 
70 video signa]. This system is described in detail 
in U. S. paf,ont ,.pp!ication Serial No. 731,139 by 
Karl R.. Veadt, filed February 26, 1947. In the 
operation of the receiver and associated inverted 
AGC system, the description given in connection 
75 with Figure 1 may be applied up te the produc- 
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tion of video signal 78 at the terminus of con- 
nection 80 leading from kinescope grid 62. 
Again the signal 0 is applied to an AGC system, 
as was the case in Figure 1, the AGC system com- 
prising vacuum tubes 8, 32, and 34 with asso- 
ciated circuit elements. In accordance with the 
U. S. patent application by Karl R. Wendt, supra, 
keying puises 36 are derived from the horizontal 
deflection circuit   0 and applied through capac- 
itor 7 to the cathode 80 of normally non- 
conductive vacuum tube 0 in such polarity and 
magnitude as to key the same into conduction 
during the back porch interval 79 of the received 
video signal 78. A series of puises will then 
appear at the anode 40 which will be inversely 
proportional to the received signal intensity cor- 
responding to the back porch level of the video 
signal. These pu]ses are then coupled to the 
cathode  42 of diode  44 through coupling capac- 
itor 46. The vacuum tube 4 is connected as 
a simple peak detector ïorm of rectifier so that 
the voltage appearing across the load resistor 
and applied to the grid 50 of D. C. amplifier 
wili be proportional to the peak amplitude of the 
puises derived îrom the vacuum tube . 
duction in signal strength will, of course, then 
increase the amplitude of applied pu]ses fo the 
diode 44 and hence cause the grid 5 of the 
D. C. amplifier  2 to become more negative rela- 
tive toits cathode 54. This, in turn, will cause 
the voltage drop across load resistor 5 tobe 
reduced and thereby tender the potential 
plied fo the AGC' bus 65 more positive to appro- 
priately increase the amplification of the tele- 
vision reciver 0. The threshold of the AGC 
system is adjustable by means of tap 60 on 
potentiometer ,2 which alters the positive 
potential of cathode 8 relative to ground and 
therefore determines the conduction level and 
consequent pnls amplitudes produced by the 
vacuum tube 30. It will be observed that even 
in this instance of AGC action, the amplitude of 
the signal 78 cannot be held at a constant 
amplitude since the correcting voltage applying 
to the AGC bus depends upon a net change in 
the signal 7 as applied to the vacuum tube 
synchronizing signal separation is then accom- 
plished by means of vacuum tubes 70 and 
with the application of the present invention 
being accomplished by vacuum tube 74. Vac- 
uum tube 70 is operated as a cathode follower 
type of amplifier which, by means of load 
sistor 86 cmnmon to the cathode circuit of vac- 
uum tube 7, applies the composite video signal 
to the cathode of this clipper tube 72. The 
clipper tube 7 is normally established at cut-off 
by merit of proper adjustment of the voltage 
drop across resistor  89 and the normal potential 
applied toits grid ,4 through connection 06 to 
resistor 8 which is, in turn, connected fo a 
positive potential of ÷200 volts at terminal 
Bleeder resistor 0 cooperates with the resistor 
8 to allow the voltage at the grid 64 tobe 
adjusted by varying the value of resistor 
Thus, proper circuit adjustment will permit only 
synchronizing signal portions 6 of the composite 
video signal 78 to cause conduction of the 
vacuum tube 7 and thus amplify and apply 
these signals fo the synchronizing separator  
through coupling capacitor 4. After separa- 
tion, the horizontal and vertical synchronizing 
signals are respectively applied to the vertical 
and horizontal deflection circuits   5 and   6 for 
timing thereof as in the case of Fgure 1. 
It may be appreciated that shouid the received 

signal be reduced in intensity, the amplitude of 
the applied video signal 78 to the amplifier |70 
would surfer some net reduction which, in turn, 
will cause the clipper tube |72 to pass only a 
5 portion of the previously passed synchronizing 
signals 6 |. This, of course, may result in insuiït- 
cient synchronizing signal as applied to the sync 
separator 4. On the other hand, shouid the 
signal 76 increase in amplitude suiïtciently, the 
10 clipper tube 72 may be obliged to pass hot only 
synchronizing information but also unwanted 
picture comportent. 
According fo the present invention, this unde- 
sirable action is again minimized, in this embodi- 
15 ment through the action of vacuum tube |74 
whose plate current is controlled by the potential 
developed across load resistor 45 of the AGC 
detector 4. An increase in signal strength will 
cause the negative voltage applied to the grid  9 
Z0 of vacuum tube 74 to become more positive and 
hence as a resu]t of increased plate current 
through resistor 88 cause the grid 04 of 
vacuum tube  72 to become more negative. This, 
in turn, increased the threshold conduction level 
25 of the vacuum tube 72 in the negative direction 
sufficiently fo maintain clipping of only that 
information of applied video signal having 
greater amplitude than the black signal refer- 
ence level 79. A reduction in signal strength, of 
0 course, will be accompanied by the reverse action, 
wherein the grid 84 wiH be caused to become 
more positive and therefore permit conduction 
of the vacuum tube 72 by all signals in excess 
of the now reduced black reference level 79 and 
5 hence maintain clipping of only the desired syn- 
chronizing information. 
Although in the foregoing description taken in 
connection with the drawings reference bas been 
ruade to speciflc operating voltages and certain 
4o circuit arrangements, itis tobe understood that 
such voltages, both as fo their magnitude and 
polarity as well as associated circuitry, are only 
exemplary and other arrangements and forms of 
circuit parameters related in accordance with the 
45 eachings of the present invention may provide 
equivalent results. Also in the above drawings 
wherein well known circuit functions bave been 
represented by block components, reference to 
the flrst edition of a John Wiley and Sous publi- 
5o cation, "Television" by V. K. Zworykin and G. A. 
Morton, copyright 1940, will suggest numerous 
arrangements suitable for application in lieu of 
these block representations. 
In summarizing, itis seen that the applicant 
55 bas provided a simple, economical, and effective 
improvement in signal separating circuits, par- 
ticularly when applied to television synchrouizing 
signal separation and that the system provides 
accuracy, stability and noise immuuity of such 
6o an unusually high degree that its use will con- 
tribute greatly o .the improved performance of 
numerous varieties of electric wave communicat- 
ing system. 
I claire: 
65 In a television receiver including a video ampli- 
fier having an output terminal and an automatic 
gain control circuit having an output terminal, a 
synchronizing signal separator circuit comprising 
a synchronizing signal separator tube having an 
7o input and an output, a connection between the 
output terminal of said video amplifier and the 
input of said synchronizing signal separator to 
apply demodulated television signals thereto with 
such polarity that the sync pu]ses tend to increase 
75 the conduction of said synchronizing signal sepa- 
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9 
rator, a threshold control circuit for said syn- 
chronizing signal separator tube including a uni- 
lateral conduction device having an anode, a cath- 
ode and a control electrode, a source of unidirec- 
tional potential having positive and negative ter- 5 
minals, a first resistance connected between the 
positive terminal oï said source of unidirectional 
potential and the anode of said unidirectional 
conduction device, a second resistance connected 
between the anode of said unilateral conduc- ]0 
tion device and a point on the soin-ce of unidirec- 
tional potential, means cormecting the cathode of 
said unilateral conduction device fo the negative 
terminal of the source of unilateral potential, a 
connection between the output terminal of said 15 
automatic gain control circuit and the control 
electrode of said unilateral conduction device, 
and a connection between the anode of said uni- 
lateral conduction device and the input of said 
synchro,nizing signal separator tube fo control .the 2O 
threshold thereof in such a way that an increase 

10 
in received signal intensity will tend fo reducê 
the conductivity of said synchronizing signal 
separator tube. 
 IçARL R. WENDT. 
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